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SOUTH KOREA 





CONSTRUCTION OF MULTIPURPOSE RESEARCH REACTOR TO BEGIN NOV 87 
Seoul CIWUNGANG ILBO in Korean 15 March 87 P8 
[Article by reporter Kim Kwang-sop] 


(Text! Construction of 30-megawatt Multi-purpose Research Reactor (MRR) will 
begin in November of this year. Basic design work is done by the Korea 
Advanced Electric Research Institute (KAERI) and the Korea Electric Power 
Company (KEPCO) will finish the detailed design work by October. The 
government will invest approximately 50 billion won in this project. 


The MRR, which is scheduled to be operational in the 1990's, is absolutely 
necessary in order for Korea to prduce nuclear fuels. It will provide nuclear 
fuel efficiency tests and sorting impurities out of nuclear fuels (By 1988 
Korean government is planning to build two nuclear fuel production plants, a 
100 ton capacity heavy water reactor and a 200 ton capacity light water 
reactor plants.) and the waste materials generated from the operation of the 
YRR will provide aun additional energy for air conditioning and heating through 
the neutron radiography. 


Construction of this MRR using domestic technology and engineering will be a 
test for Korea in the development of nuclear power generating technologies as 
well as safty in operating nuclear power plants in the future. 


When finished, the Atomic Energy of Canada, Limited (ABCL) will conduct the 
technical verification and examination of the MRR, ard compare it with 
Canadian reactors. 


The government will complete placing orders of equipment and materials for MRR 
construction by next year. The government will also construct a separate 
research building within the KAERI premiese for the MRR. 


Following completion of this MRR, the government plans to do nuclear power 

plant design works hoping that domestic technology will be able to develop a 

new type of reactor by 1990 to 2000. "With a little more experience, Korea 

probably will be able to export research reactor technolgy in the early 2000's 
.."" an official of the Ministry of Science §& Technology stated. 


CSO: 4107/158 








THAILAND 


MONAZITE PLANT FOR NUCLEAR FUEL PLANNED 
Bangkok SIAM RAT in Thai 3 Jan 87 pp 1, 16 


(Unattributed report: "Build Plant To Convert Monazite tor Use As Nuclear 
fuel") 


[Text] The Ministry of Science, Technolory, and Energy has made progress in 
building a monazite processing plant. Whea this is completed, the plant will 
produce a very valuable ore like tantalum. After beinz smelted, the monazite 
can be used as a nuclear fuel. 


Mr Athon Pathumsut, the secretary general of the Office of Atomic Energy for 
Peace, Ministry of Science, Technology, and Energy, talked about the plant for 
converting monazite to uranium and thorium for use as nuclear fuel. He said 
that for fiscal year 1987, 1 million baht has been alloted for drawing up 
plans for a plant with a capacity of 300 tons per year. It is expected that 
this will take 36 weeks. 


Mr Athon said that an advisory company will draw up the plans. But so far, no 
decision has been made on which company will be selected. After plans have 
been drawn up, construction is expected to get underway next year (1988) and 
be completed within 2 years. 


Mr Athon said that this is a good time to implement this program, »decause this 
will increase the value of the ore just like tantalum. The raw ore can be sold 
for only about 8,000 baht per ton. But after processing, it can be sold for 20 
times that after deducting expenses. 


The secretary general of the Office of Atomic Energy for Peace said that this 
program is included in the 6th Development Plan of the Ministry of Science. A 
Small plant was built as part of a pilot project, and good results were 
achieved. Thus, the details were submitted in order to build this plant. 


Mr Athon said that the Department of Mineral Resources has confirmed that 
there are sufficient quantities of monazite to keep a plant with a capacity <f 
300 tons per year operating for 15 years. After the plant has been built, if 
it proves commercially viable, the Ministry of Science will take further 
action, and it may allow the private sector to participate. 











Mr Athon said that Japan is engaged ina joint monazite separation project 
with Malaysia. This is different from our project. We will sake full use of 
the ore. But Japan will extract only the rare raw material. Japan has 
contacted us about participating in this project both directly and indirectly. 


11943 
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CLARK VOICES CONCERN ABOUT U.S.-JAPAN PLUTONIUM OVERFLICHTS 
yoronto THE GLOBE AND MAIL in English 24 Mar 87 p A8 
[Article by Patricia Poirier] 


[Text] 
19274 
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DEPUTY MINISTER ON RADIATION AFTER CHERNOBY!I 
AUO71203 Sofia RABOTNICHESKO DELO in Swlgarian 5 Apr 87 p 2 


[BTA report on an interview with Prof Lyubomir Shindarov, first deputy minister 
of public health, by Bulgarian television on 4 April, entitled “There Is No 
Cause for Alarn"™] 


[Excerpts] In its “Panorama” program on 4 April, Bulgarian television broad- 
cast an interview with Prof Lyubomir Shindarov, first deputy minister of public 
health and chief state sanitary inspector. 


Asked whether there has been any change in the country's background radiation 
he answered: yes, there has been a change, the facts of which should be know, 
without underestimation or exaggeration. As you know, at the end of April last 
year our country was partially affected when in some places, there vas a fall- 
out of radioactive substances relessed into the atmosphere after tke accident 
at the Cernobyl nuclear plant. Of all the radioactive substances that affected 
our country there were there which have an effect on people's health or the 
environment: radioactive iodine, strontium, and cesium, The influence of 
radioactive iouine has already disappeared; it accounted for 90 percent or even 
more of the radioactive substances, The process of its disintegration began at 
the beginning ot June and ended completely tcward the end of the month, The 
open water reservoirs became pure again, and thus joined the pure water and air 
of the country. The country's background radiation became fully normal as 
before. 


The second radioactive suvstance-—strontium--is the most dangerous substance 
for the human organism because it can accumulate in the bones, does not dis- 
integrate, an’ in fact affects man throuchout his life with all the subsequent 
negative conse qwences for his health, Because of the characteristics of the 
radioactive fuel of the Chernobyl nuclear plant, strontium accounts for such 
negligable quantities that we do not attribute any importance to it. It is 
fully harmless for the health of the people in our country, 


The case of cesium is somewhat different. As we expected, during the fall and 
winter months the amount of cesium in the meat and internal organs of domestic 
animals, which were fed with fodder harvested dcring the spring and summer, 
when there were still radioactive emissions, began to increase. Prof Shindarov 
cited precise dite about the contents of cesium in foodstuffs of animal origin 
during the pericd of the greatest increase, They are average figures for the 











entire country, and are computed on the basis of 1 kilogram foodstuffs. 
Poultry meat and eggs sre totally free of radioactive substances. In pork, 
veal, and lamb the increase is from one-tenth to one-quarter below the norm, 
in other words, under the maximum permitted amocat. which even when ccnsumed 
with 1 kilogram of meat does not negatively influence the organisa. In milk 
the increase is from one-eighth to one-fourth below the norm, milk products 
one-twelfth to one-quarter below the norm, and vegetables, as before, one- 
thirtieth below the norm, The cesium in fruit is one-fifth and in grain-- 
one-third below the nora, 


Since food is the main source of radioactive substance, inspection of food is 
very strict. inspections are conducted by governmental organs and other com- 
petent institutions in our couatry. The norms of radioactive content in food- 
stuffs in our country are among the strictest in Europe, while our lavs related 
to the protection of the population against radiation are among the strictest 
in the world. Anything that could possibly exceed the permitted limit does 
not reach the population—it is confiscated and destroyed. Bulgarian citizens, 
the protection of whose health has always been a matter of the closest concern 
on the part of the party and state, can rest absolutely assured. There are no 
objective conditions for or possibilities of a radiation hazard in our country, 
and second, a very strict, constant, and systematic control is corducted 
throughout the country. 


{9274 
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ARGENTINA 


NUCLEAR POLICY, FOURTH PLANT OPTIONS WEIGHED 

Decision on Plant Still Pending 
Buenos Aires CLARIN in Spanish 22 Mar 87 pp 22-23 
[Article by Eleonora Gosman] 


[Text] Yesterday was the deadline the executive had set for the CNEA 
[National Atomic Energy Cammission] to submit its proposal on the type, power, 
and site of the fourth nuclear plant. But the CVEA was not able to complete 
work on its proposal by the scheduled date. 


Still, this delay will not drag on beyond March, despite the possibility of 
getting a new extension. The pressure put om the CNEA to hurry has given rise 
to same doubts: ana.ysts are wondering if a few days are really enough to 
evaluate the two competing project proposals and to decide which will be the 
better one from the technical, economic, and financial viewpoints. Especially, 
they aliege, as the option that is finally chosen will have an impact om the 
entire nuclear program: from now qh, just one type of reactor will be built in 
Argentina, not two types, as we have had until the present tire. 


Several weeks ago ENACE [Argentine Nuclear Power Plants Enterprise] presented 
its proposal during a public ceremony held at the CNEA's headquarters. The 
Nuclear Power Plants Division [of the CNEA] did the same last Monday, but its 
entry on the stage went unheralded. The contenders use similar arguments to 
defend their bids: both are the product of tneir own design, based on tech- 
nologies transferred by foreign companies. 


The representatives or the two companies, Erhard Gaedtke from the German KW 
[Kraftwerk Unica] and Raul Palou of the Canadian AECL [Atomic Energy of Canada 
Ltd], are both keeping a iow profile, and are not engaging too publicly in this 
Contest. ‘They both admit that either of the commercial versicms--the pressure 
container reactor or the pressure tube reactor--has advantages and disadvan- 
tages. In the end, the technical nandicap facing both types of plants is 
Similar. 


The differences would lie, then, in other aspects: for example, possible 
sources of financing; the safeguards problem; and possibly, the initial 
investment required. 








Argentina's Own Capability 


The Canadians and Germans both believe that Argentina has the capability to 
build their nuclear plant model using its own resources. The smaller size of 
tne future plant-—-which will deliver 380 MW instead of the 600 MW provided 
by Embalse and the 690 MW to be generated by Atucha II--apparently presents 
no apstacle. According to the two foreign finns, the projects can be executed 
successfully without the input of extemal assistance. 


Altnough KWU has not been able to transfer all of the design and engineering 
technology for Atucha II because of delays in the project, in the opinion of 
KWU's local representative, that fact should not much influence the develop- 
ment of Argos, the variant developed by ENACE. 


The Association of Professiqals of the CNEA, which numbers about 1,000 
scientists and technical people among its menbers, judges that "there are 
reasons why the fourth Argentine plant should maintain cmtinuity in desig 
and module with the CANDU-type reactor located at Embalse." Among the reasons 
put forward, they emphasize economic factors. "Canada's bid for the current 
Atucha II plant was about $500 million iess than the German bid," they noted. 


In both instances, the amount of Argentine participation in building the 
future nuclear plant will depend om econamic, rather than technical factors. 
The companies feel that the quantity of components to be imported will depend 
on domestic price levels and om the "cost which Argentina is prepared to pay 
for self-sufficiency.” 


These data make it quite clear that the CNEA's decision will be a complex me. 
Will the few remaining days left be enough to make the final decision? 


Uncertain Future 
Buenos Aires CLARIN in Spanish 22 Mar 87 p 22 
[Article by Elemora Gosman] 


[Text] The delays in the Atucha II project, which at this rate will not be 
completed before 1995, are clouding the future of the fourth nuclear plant 
Which Argentina is planning to build. 


According to Erhard Gaedtke, the head of KWU in Argentina, the delay--it is 
already running 5 years behind schedule--has an impact om several levels. 

First of all, it means a considerable increase in the initial cost of the 
plant, which has risen from $1.6 to $2.2 billion. In additim, he explained 
that the German fimn, a subsidiary of Siemens, has not yet been able to com 
plete the technology transfer scheduled in its contracts with the CNEA, "The 
pending documentaticn can only be transferred in practice, and not just through 
paperwork," he explains. 








In Gaedtke's view, this fact does not limit Argentina's present capability 

to design a pressure container reactor based on KWU technology. "Proof of 

this is the Argos proposal ENACE has prepsred for the fourth plant. This is 
not a copy of Atucha I or Atucha II, since it incorporates original features 
in terms of safety." 


Construction of the project will apparently not require foreign assistance. 
In any event, KWU is a direct participant in ENACE--it owns 25 percent of 
its stock, while the 75 percent remaining belongs to the CMEA. That is 
samething to be taken into consideration in this case. 


Imports 


The technology transfer is not limited to design: there are over 30 
Contracts between German suppliers or companies operating in other parts of 
the world and Argentine camponent manufacturers. KWU feels it is feasible for 
the plant to be built totally in Argentina, if the ENACE project is selected. 
The drawbacks are not technical, but rather economic and financial. 


"In Atucha II, lists of compments to be imported and lists of others to be 
made locally were prepared. In additic, we also had a list of another group 
wnose source was to be decided on during the project cmstructicn. But the 

shortage of funds forced the CNEA to shift to Germany the producti of some 
pieces of equipment that could have been made in Argentina.” The KWU repre- 
sentative means that domestic price levels, which are much higher than inter- 
national prices, influenced the CNEA in making that decision. 


Safeguards 


[Question] How do safeguards influence technology transfers and exports of 
plants to other countries? 


[Answer] Agreements were signed for Atucha II in which Germany required 
safeguards only for this plant, and did not ask that all of Argentina's pro- 
jects or plants be put under internatical ee meee 
Soe foe So Soe, Seco, oo SS eee oe roe nuclear power plants or 
technology to third countries, the mly thing that Ag AS, RM 
Argentina insist that the purchasing country put the exported product under 
safeguards. Argentina has not signed international agreements--like the Nucle- 
ar Non-Proliferation Treaty--which require complete monitoring of its facili- 





Selection 


[Question] Do you believe the CNEA can select the definitive proposal in 
just a few days? 


[Answer] The CNEA has acquired experience with both types of plants, so it 
should be able to make a quick decision. But in any event, a technical analy- 
sis of the two project proposals will take several months, not just a few 
days. Both reactors have advantages 0d disadvantages. In terms of techni- 
cal details, both of them work perfectly well. So the evaluation has to be 
based on technology transfers--where exports and restrictions imposed by 
safeguards come into play-——-and on economic and financial issues. 


A Difficult Choice 
Buenos Aires CLARIN in Spanish 22 Mar 87 p 22 
[Article by Eleonora Gosman] 


[Text] There is apparently nothing to prevent the CNEA from building a 
nuclear power plant like Embalse, usi:s its own resources, withot any 
foreign assistance. 


So says Atomic Energy of Canada, Ltd, tne Canadian firm that developed the 
CANDU technology for pressure tube reactors. Engineer Raul Palou, AECL's 
representative in Argentina, was quite clear about this: "The Argentine 
atomic organization has all the documentation, technology, and essentially 
all the human resources it would need to do this; nor would it require any 
prior commercial agreement with the company." 


Nor should Argentina have any difficulties in building 4 smailer plant of the 
same type: for example, one that would deliver 380 MW power, instead of 
Embalse's 600 MV. "In any case, the AECL's aid would depend solely on Ar- 
gentina's decision to adopt innovations introduced in Canada to improve the 
product." 


Furthermore, there are no technical reasons that would require Argentina to 
import components from Canada, "Everything will depend on the level of self- 
sufficiency that Argentina wants to attain and qm the price it is prepared to 
pay to devzlop its local industry. Those are political and economic-financial 
decisis," pointed out the AECL’s nuclear power specialist, 


Safeguards 


[Question] What restrictions do safeguards impose on the domestic use of 
the technology transferred ard on exports to third countries? 


16 














[Answer] Originally, Argentina planned to deyelop its nuclear plan based 
on CANDU technology power plants. Therefore, a design and engineering tech 
nology transfer agreement was built into the Enmbalse purchase contract. The 
agreement also covered a two-way exchange of personnel. At that time, there 
were plans to create a natimal nuclear technology enterprise which would 
pe in charge of future power plants, in which ABCL would be involved as a 
supplier of tecinical and personnel assistance, but would not have any direct 
participation. Consequently, there are no limitations on building plants of 
this type in Argentina, except in relation to supplying informatim provided 
by AECL to foreign companies. On the subject of exports--an issue which was 
treated only marginally at that time--the oly requirement for transferring 
this documentatiam to third countries is a prior commercial agreement. As 
it happens, in today's world the sale of a plant always includes some form 
of transfer as well. Finally, the clauses on safeguards are the normal qmmes 
for this type of operation; the agreements are country-to-country agreements, 
and so are out of my campany's control. I do want to say that a few days ago 
there were informal contacts between the commission and AECL, in which the 
issue of exports was discussed, and the Canadian firm said that from a com 
mercial viewpoint, it was prepared to reach an agreement. Of course, the po- 
litical aspects do require that representatives of the Argentine government 
make contact with Canadian govermment representatives. 


Comparative Advantages 


[Question] How would you evaluate the advantages of the two types of 
plants? 


[Answer] On that topic, I will just nentim the evaluation made by the 
ministry of international trade and industry of Japan. In an official report, 
it cited CANDU as an economically sound and tested reactor, and described it 
as the most efficient of all the reactors which use natural uranium as a fuel. 


Moreover, in evaluating a reactor's advantages, a number of factors have to 
be considered: for example, the impact of research and development invest- 
ments in the initial cost of the plant--to be amortized over cme or more 
plants—-and maintenance costs throughout its life. The possibility of sharing 
Operational and maintenance experiences with multiple users enables these 
costs to be distributed among many units, In the CANDU case, there is a users’ 
information network, of which the CNEA is a menber. It offers immediate ac- 
cess to solutions of problems which have arisen in other plants, and to de- 
velopments made by other plant operators. 


7679 
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CANDU, KWU OFFERS TO BUILD FOURTH NUCLEAR PLANT STUDIED 
Buenos Aires CLARIN in Spanish 17 Mar 87 p 17 
[Article by Daniel Arias] 


[Text] 1987 promises to be a decisive year for Argentina's nuclear future. 
Argentina must decide which system it will use for the constructim of its 
fourth plant. This selection will then determine other later decisis, for, 
in order to standardize designs, the fourth power plant will probably be the 
prototype for many nuclear plants to follow. But there is still even mre 
involved in this decisim: Argentina is a potential exporter of nuclear re- 
actors, and between now and the end of the century a number of the poorer 
naticqns will be in the market to buy power plants. So what Argentina decides 
today will became its winning—or losing--card in future intematimal bids, 
where it will be competing in a tough fight against the currently dominant 
technologies. So it is clear that, even though our fourth plant will be 
minute in comparison with the models currently in vogue (a power of barely 
380 MW, instead of the 750 MV of Atucha II, our third planc), the ‘ecision 
how tu build it will be a fateful ome. 


Our plants, like those of other poor nations, operate with an equally poor 
fuel: natural uranium. This means that we don't have to rely @m foreign sup- 
pliers of enriched uranium: we own both the cart and the horse that pulls 
it. Given this basic option, whenever we have had to add plants to our na- 
tional electricity system, in each situation Argentina had to choose between 
one of the world's two best natural uranium technologies: either CANDU, a 
TP [Pressurized Tubes] system, or RP [Pressurized Container]. The latter 
syster, used in Atucha I and II, requires an enormous and highly resistant 
container filled with heavy water which is heated to over 300° while cirm 
lating through the plant's core. The container has to withstand extrene pres- 
Sures; it is a sort of super pressure cooker heated from inside by an abject 
at a high temperature. This concept, the pet project of the German firm KWU, 
is quite different from the CANDU design of the AECL [Atomic Rnergy Conmis- 
sion of Canada Ltd], which neats the heavy water in a great many nighly re- 
Sistant pipes (the pressurized tubes), each of which contains a hot object 
(this creates a sequence of fuel elements). 
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Competing Publicity 


When comparing technologies, each set of promotional literature has its am 
particular sound, Generally speaking, the advocates of the CANDU system say 
that it is more modem and will have a longer future, and will provide triple 
Savings: lower installation costs, better fuel usage, and cheaper fuel costs. 
They also say—in a simile comparing power plants to engines-—-that a CANDU 
facility has a better “mileage” and “acceleration” combination, something 
that is vital in a power network in a still developing natim, with a consump 
ticn demand whose hourly variation forces a plant to “slow dom" and "speed 
up" like a car. 


They have figures and charts to prove all of this. 


The supporters of the German system, of course, d their best to tear the 
pro-Canadian argument to shreds. Their cost tables demonstrate convincingly 
that the German FP plants are less wasteful and more robust. The pro-German 
technology people do admit that theirs is a more conservative technology, 

but they argue that for this very reason it is more reliable and has a longer 
future. 


Both sides swear that their equipment will last for at least 10 years longer 
than the 30 years expected of every plant, and laug) at such claims in the 
mouta of their competitor. 


In addition, both ABCL and KWU are aware that Argentina is a fairly 
troublesome purchaser in terms of transfers of knowhow, and that it fully 
intends to appropriate for its own use not only the equipment, but also me- 
thodr; of operating and maintaininy it; Argentina also plans to make spare 
parts in Argentina, to imprcve the design, and finally, to actually build 
Such plants in Argentina without any outside help--or even worse, to export 
these systems to other countries. This is the sort of customer to whom it 
is better to sell the fruit without the seed, because the customer has every 
intention of planting fruit trees for his own use. So, in this situation, 
as we might expect, our two foreign suppliers are each claiming for then- 
Selves a sole and exclusive monopoly on an unprecedented intellectual gene- 
rosity when it becomes time to transfer sensitive technical secrets to us. 


But on the contrary, backers of each of the two systems agree on painting 
their competitor's system as an assemblage of technology that it would be 
impossible to ever reproduce in Argentina: either for inherently engineering- 
related reasons ("those very refined components that our competitor uses are 
beyond the reach of Argentine industry") or political reasons ("our opponents 
never share really important knowhow"). 


Unfortunately, the views expressed in private industry today are more 
evasions than opinions. The executives would rather not show which side they 
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are on, in order to ayoid reprisals (let's call this scrounging for contracts) 
from the opposition lobby, if the other side should win. Professional, tech- 
nical and union associatims active in the nuclear field are detinitely in 
favor of tne CANDU technology ("cheaper, more productive, easier to make an 
Argentine technology, equally safe,” they say), but it is hard for their 
Views to carry much weight at the moment of decision. It is to be expected 
that technical factors will not be the only things considered; on two occa- 
Sions in the past (for the two Atuch plants), it was thought that ABCL had 
won the contract, but KWU pulled off last-minute victories through pure com 
mercial and political craftiness. During the 1960s, when the CNEA [National 
Atomic Energy Commission] seemed determined to start with a CANDU plant, 

the Germans came back with a financial deal that Argentina just couldn't re- 
fuse, a government-to-govermment package agreement, and they got Atucha I. 
For Atucha II, despite the previous Canadian win of the Embalse contract, 
and even more, despite the CNEA's commitment to purchase from then on solely 
CANDU-type equipment (no matter what its actual national origin), the Germans 
beat out the AECL by taking advantage of the fact that the AECL is bound to 
Canadian foreign policy. The government of Canada, very closely allied with 
the United States, demanded safeguards that were unacceptable for our nuclear 
sovereignty (controls and more controls of our fuel cycles, aad outright 
bans if the CNEA wanted to offer its am products freely on the world market). 
KWU then won Atucha II through its competicor's “commercial suicide,” selling 
us equipment that was 50 percent more expensive than the CANDU system, with- 
Out making the slightest effort. As we see, there are more than nuts and 
bolts involved in this type of decision. 


But on every occasion, there have always been at least two race horses drawn 
up at the starting gate, and some real competition. That is the minimm that 
a country neecs in order to choose, yet it seems to be precisely what we are 
lacking on this occasion, which may determine the course of our atomic fu- 
ture. The judge is ready: it is the CNEA's Fourth Power Plant Committee, a 
collegial-style organization whose ruling is expected sametime this month 
[March]. But this judge has only one complete proposal in hand. 


Attacks of Punctuality 


The committee was supposed to review two complete proposals: one CANDU and one 
RP design. The RP proposal was given to ENACE [Argentine Nuclear Power Plants 
Enterprise], a state firm in which KWU holds 25 percent of the stock, reputed 
to be the best Latin American group handling power plant architecture. After 
patient studies, ENACE presented its plans for a 380-MW plant with a pressvu- 
rized container, a plan that drew praise from more than me internatimal 
source. It is apparently an impeccable design, and even better, it is suffi- 
ciently Argentine so that it could be repeated without any foreign intellec- 
tual assistance. The DCN [Nuclear Power Plant Division] of the CNEA was sup- 
posed to have ready for comparison a CANDU-type system with identical power, 
but internal management problems have apparently caused a delay in presenting 
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this proposal to the Fourth Plant Committee. This delay, which has dragged 
on without being resolved by the CNEA management, left the committee with 
just one horse at the starting gate. In this situation, engineer Alberto 
Costantini, chairman of the CNEA, publicly stated that the decision m@ the 
future plant would still be made in March. This sudden attack of punctuality 
does not fit too well with Argentina's official nuclear policy, which has 
Systematically refused to set deadlines for granting funds or starting con- 
Struction, much less for completing and starting in qperaticn a plant that 
is still my words and paper right now. Moreover, the Argentine electrical 
system has no need of an ultrarapid injection of nuclear power. All of this 
means that doubts are lingering about why it is impossible to wait for 3 mre 
months before deciding. That is apparently the length of tim: it would take 
to have two complete proposals ready for review. One horse may well be wonder- 
ful, but if it is the mly ome mmning, the public might be inclined to think 
it belongs to the person in charge of the race. 


7679 
CSO: 5100/2076 
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ARCENTINA 


GOVERNMENT TO COOPERATI 


PY131311 Buenos Aires NO! 

[Text] Buenos Aires, 9 ™ ic Energ 
(CNEA) is planning to partici | ruction oil 

1 nuclear power plant in ovwerful in 


the Third World with a 
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ind military sources, and att: iti | ith 


ipproach in Argentine for 


The Iranian nuclear plant, nt 
{f Shah Reza Pahlevi, used ily 
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(ENLACE). KWU is in cha: ni | h It id Spanish 
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nd Iran was $550 million, ind 


$1 million for bull semen. 


[t is important to emphasize the high-ranking 
military industry official regard Lili of 
Argentine-made armaments | 

The foreign enterprises par' tio ranian reactor 
are the Atomic Energy Organizatio 7 ), the | inish firm 


Associated Enterprises (Fmpresarios * | d the Ai NEA. 








The KWU, which holds 75 percent «f the shares, is associated with the CNEA in 
ENLACE, and built the Atucha I nuclear plant. It is presently in charge of 
the Atucha II project. 


The Spanish firm, which might work on the Iranian project called Bushehr I 
on Khark Island, is also building the KWU-designed Trilla reactor in Spain. 


The constructicn of Bushehr I began in 1979 under the Shah's government, but 
it was interrupted after the Islamic revolution put the Ayatallah Khomeyni 


im power. 


In 1980, however, Iran suffered greatly from electric power shortages and 
decided to continue the construction of the reactor, which is 75 percent 


complete. 


The remaining 25 percent includes the mst important part of the reactor, 
the generator plant fueled by enriched uranius. 


(9738 
cso: 5100/2081 
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EXPERT PRAISES FOOD IRRADIATION PLANT 
PA162110 Havana International Service in Spanish 2300 GMT 14 Mar %7 


[Interview with Dr Isaac Marcos Cohen, Manager of Applications of the Argentine 
National Commission for Atomic Energy (CNEA) by unidentified Radio Havana re- 
porter in Havana; no date given--recorded] 


[Text] [Reporter] We are talking with Dr Isaac Marcos Cohen, CNEA applications 
manager, who has traveled to Havana for the opening of the first Cuban Food 
Irradiation Preservation Plant. Doctor, we would like to have your ovinion 

of this first Cuban plant. 


[Cohen] I am very favorably impressed on seeing the results of the efforts in 
the area of nuclear energy that are now bearing fruit with the opening of this 
plant. In my opinion, the concept behind the plant's design, the security 
systems--which are so important in our nuclear activity--and, above all, the 
projections for the future, are significant in such an important matter as the 
preservation of foodstuffs. I find it quite impressive from all points of view. 


[Reporter] Have you had experience in this regard in Argentina? 


[Dr Cohen] Yes. We have worked with an industrial irradiation plant since 
1970. Before that, we had carried out laboratory experiments with irradiators. 
We have a very broad experience with the preservation of vegetables, red meats, 
fish, and poultry. At present, we are working under an agreement with the 

IAEA. The plant is working routinely on the sterilization of disposable bio- 
medical products such as hypodermics or catheters and we have work groups 
studying the effects of radiation on polymers. This might have very significant 
applications in the future. 


[Reporter] Are Argentina and Cuba planning to cooperate in this field? 


[Cohen] As a matter of fact, yes. An agreement has already been signed that 
only needs to be implemented as regards preparing a plan of action. Both 
Argentine and Cuban officials are most willing and I believe the cooperation be- 
tween them will be broad in scope. There is no doubt in my mind about it. 


[Reporter] What is your opinion of the use of nuclear energy for peaceful 
purposes? 
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[Cohen] There is no doubt that at this time the world cannot rule out nuclear 
technology as the technology of the present and the future. Obviously, the 
peaceful use of nuclear energy is one of the keys to any country’s progress. 
From that point of view, and as a result of my conversations with people who 
are involved in this field in Cuba, I have been very pleased to see that Cuba 
is, in my opinion, on the right track as regards the organization of its 
nuclear activities. That is another factor that has impressed me very favor- 


ably. 


[Reporter] Thank you very auch, doctor, for your statements for Radio Havana, 
Cuba. 


{12232 
CSO: 5100/2080 
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ARGENTINA 


BRIEFS 


CONSTANTINI RESIGNS 9 APRIL--Buenos Aires, 9 Apr (NA)--A few minutes ago 
Alberto Constantini, president of the National Atomic Energy Commission 
(CNEA), confirmed he had tendered his resignation as head of the CYEA 
because the Economy Ministry has failed to give him the necessary funds to 
continue the projects which include the construction of the Atucha Il therm 
nuclear plant. In 4 statement to Radio Continental, Constantini said Finance 
Secretary Mario Brodersohn, in response to his cemands, has told him the 
payment to the suppliers would take place in 150 days. [Text] [Buenos Aires 
NOTICIAS ARGENTINAS in Spanish 1150 GMT 9 Apr 87 PY] /9738 


CSO: 5100/2081 
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BRAZIL 


NAZARE YOWS NUCLEAR CYCLE CONTROL BY i992 
PY142204 Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 9 Apr 87 p 2 


[By Assis Moreira! 


[Text] Geneva -- president of the national Commission for 
Nuclear Energy (CN! U © the peaceful use of nuclear energy 
yesterday in Geneva that Brazil will master the full cycle of nuclear technology before 
1992, “despite the lack of cooperation from the industrialized nations." 


(Vv 
~ 
? 


The mastery of the fuel cycle -—- that is to say, of all the technical processes of 


uranium, from mining to enrichment -- could theoretically give the country the 
capability of producing “nuclear devices," or, to be precise, the atomic bomb. 
Nevertheless, Nazare said that "th will not necessarily happen in Brazil, because the 


degree of uranium enrichment we propose would not be sufficient for that purpose." 


Nazare emphasized that “the Brazilian nuclear program is peaceful. Brazil will not 
produce nuclear dc because it supports the policy of disarmament. We did not sign 
the Nonproliferation Treaty, as the developed nations demanded, because it is 
discriminatory and unfair. We demonstrated our peaceful intentions by signing the 
Treaty of Tlalt« which advocates t! denuclearization of Latin America. In 


addition, President Sarney proposed at the United Nations denuclearization of the South 
Atlantic." 


Nazare said that to gain control of the nuclear technology Brazil will need to design 
and build, within the next 5 years, a 5-megavolt research nuclear reactor relying 
exclusively on domestic technology. It should also have the capacity to produce al! 
the radioisotopes the country neecs. These radioisotopes, he assured, will be used for 


peaceful purposes in medicine, health, agriculture, industry, etc. 


The UN Conference for the International Cooperation and Promotion of the Peaceful Use 
of Nuclear Energy, which opened in Geneva on 23 March and is scheduled to close 
tomorrow, has demonstrated to the Brazilian delegate that “as long as we depend on 
international cooperation, the powerful will stay powerful, and the weak will stay 
weak." That is why Brazil cannot do without « sutonomous nuclear program to master 
the entire nuclear cycle. 


He added that "the Brazilian nuclear program has two branches: one depends on 
bilateral agreements (with the United States, the FRG, etc), and the parallel program 
which is autonomous. The bilateral agreements grant only partial access to some 
technologies thereby keeping the country dependent on those technologies. Therefore, 
we choose to continue the autonomous program with the decisive participation of private 
enterprise.” 











Nazare stressed that Brazil could very well use nuclear energy, for example, “to boost 
agricultural production. As it happens,” he said, “the developed countries that 
control nuclear technology have clearly shown at this conference they are not 
interested in giving developing countries access to such technology, even if it will 
heip our social and economic development.” 


Nazare stressed that today it is impossible fer developing nations to buy enriched 
uranium, if only for research reactors like the one CNEN has in Brazil, because the 
industrialized nations claim it is necessary to prevent nuclear proliferation. Rex 
Nazare countered by saying that “the developing nations do not produce nuclear bombs, 
but the countries that control the technology do." 


/9604 
csO: 5100/2087 
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BRAZIL 


NUCLEAR FUEL PACT SIGNED WITH ARGENTINA 
PY240215 Paris AFP in Spanish 2333 GMT 23 Apr 87 


[Text] Rio de Janeiro, 23 Apr (AFP) —- Rex Nazare, president of the Brazilian National 
Commission for Nuclear Energy, said today in Rio de Janeiro that within 2 years, Brazil 
and Argentina will jointly produce fuel elements with a low percentage of enriched 
uranium for research reactors. 


Nazare told reporters that when the two countries reach that goal, they will liberate 
themselves from foreign dependency and will take a very important step for the 
domination of nuclear technology for peaceful use. Rex Nazare reported that the 
agreement to carry out that project was signed at the fourth meeting of the 
Argentine-Brazilian Nuclear Cooperation, which concluded meetings in Rio de Janeiro 


today. 


The Argentine delegation, lead by Jorge Sabato, secretary of state of international 
relations, included Adolfo Saracho, director of nuclear atfairs and disarmament, and 
Captain Roberto Ornstein of the Argentine National Commission for Atomic Energy. 


Sebastiao do Rego Barros Neto headed the Brazilian delegation, which included Rex 
Nazare. 


The agreement to jointly produce fuel elements with a low percentage of enriched 
uranium for research reactors states that the first meeting for this purpose of 
specialists of the two countries will be held next May. The inventory of instruments 
and radiation equipment in the two countries to verify if dependency on third countries 
can be totally eliminated will conclude next May. 


Nazare reported that in the area of protection, Brazil and Argentina are developing the 
process needed to establish total control over the material used in the two countries. 
He added that the technology to enrich uranium for the fuel elements of the research 
reactors will replace the highly enriched uranium fuel elements used in the past. He 
also noted that this shows the clear intention of the two countries to use those fuel 
elements only for peaceful purposes. He added that the agreement for the production of 
stable isotopes was signed on 20 November 1985 in Foz do Iguazu on the occasion of the 
meeting between Jose Sarney and Raul Alfonsin. 


In a brief communique released tonight, the delegations reported that the fourth 
meeting of the working group of the Argentine-Brazilian Nuclear Cooperation conducted 
legal and technical studies on matters of nuclear cooperation. The commmidqne 
indicated that the working group also studied the results of the contacts between 
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business groups of the two countries, the coordination of their respective nuclcar 
policies in international meetings, and the works developed by the technical groups 
established in Protocol 17. The protocol, which was signed on 30 November 1985 in Fox 
do Iguazu, notes, among other things, the decision to cooperate for the joint 
development of high-density fuel elements for research reactors. The nuclear programs 
developed by Brazil and Argentina differ in the fuels used. Brazil uses enriched 
uranium, while Argentina uses natural uranium. 


In November 1983 Argentina announced that it achieved the technological know-how to 
produce enriched uranium but Brazil has not yet reached that goal. Rex Nazare recently 
said that Brazil will obtain the complete cycle of nuclear fuel somewhere between 1°) 
and 1992. 


/9274 
CSO: 5100/2089 
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BRAZIL 


NUCLEAR BOMB CAPABILITY UNCOVERED IN SECRET PROGRAM 


PY220333 Madrid EFE in Spanish 0158 GMT 22 Apr 87 


[Text] Brasilia, 21 Apr (EFE) -- A secret nuclear program, created by the military in 
1964, and which has been implemented by the National Security Council [CSN] without 
governmental supervision, is about to produce a nuclear bomb. General Haroldo Erichsen 
da Fonseca, the Army secretary for science and technology, has said: “Although we do 
not seek to make nuclear bombs, with the know-how we are acquiring, we have the 
capability to make them." The program began in 1964 with secret funds that were not 
channeled through the Finance Ministry and which cost Brazil between $1 billion and $3 


billion annually. 


A VEJA article says that the decision was made after an official agreement for nuclear 
cooperation was signed with the FRG. VEJA regards the National Nuclear Energy 
Commission (CNEN) as “a civilian front for the parallel program." CNEN President Rex 
Nazare conceded that Brazil has made progress in this field. The article notes that 
the construction by the Brazilian Navy of a reactor for a nuclear submarine is another 
step toward the objective of making a nuclear bomb. VEJA adds that Brazil is setting 
up infrastructure facilities for this type of weapon, that the Navy and the Army are 
developing missiles to carry nuclear bombs, and that the testing grounds are ready. 


Nazare told VEJA that the Sierra do Cachimbo ground -- in the southern part of Para 
State -- is not the only one, but that “there are others in the Amazon region.” The 
existence of this parallel nuclear program was disclosed early this year by a Brazilian 
newspaper, which reported the existence of secret accounts in official banks throvgh 
which government funds were being channeled. An investigation by the Federal Police, 
who were unaware of the existence of this secret program, turned up a bank account in 
the name of the CNEN president in a Rio de Janeiro bank. 


Other accounts were in the name of advisers of the CNEN president: Colonel Carlos 
Lemos de Campos, Captain Marcos Alberto Barbosa, and Admiral Othon Luiz Pinheiro da 
Sila. These funds were invested in the Brazilian ‘inanial market, and the interest 
obtained from them were earmarked by the nuclear program. VEJA said the investigation 
concluded that the NSC and General Ruban Bayma Denis, chief of the presidential 
military household, were behind this program. 


/9716 
CSO: 5100/2088 
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BRAZIL 


PAPER ~ISCUSSES PLANS FOR NUCLEAR SUBMARINE 
PY151833 Sao Paulo O ESTADO DE SAO PAULO in Portuguese 12 Apr 87 p 9 


[By Robertc: Godoy] 


{Text] The first practical result of the acquisition of the full uranium fuel cycle by 
Brazil will be an atomic attack submarine, which the Navy is developing and which 
should become operational by the year 2000. Rex Nazareth, president of the National 
Nuclear Energy Commission, (CNEN), announced last week that the acquisition of the 
uranium fuel cycle will be accomplished during the period 1990-92. 


President Jose Sarney knows about the nuclear submarine project and gave the green 
light for the execution of those stages of the project that will have to be completed 
during his term of office; namely, the construction of the components factory in Ipero, 
in the Sorocaba (Sao Paulo State), and the partial reform of the arsenal in Ililha das 
Cobras, Rio de Janeiro State. 


The Navy does not think that the development of this program “in any way” conflicts 
with Itamaraty's proposal tc declare the South Atlantic a demilitarized zone. 
According to a statement to 0 ESTADO by an admiral working for the Material General 
Directorate, “a nuclear-powered ship is not the same thing as a naval nuclear weapon 
launching platform; regarding weapons, our submarine will be conventional.” He added 
that the technical specifications, which “have just been drafted,” indicate that it 
will be a light ship, displacing about 4,000 tons, having a speed of about 30 to 40 
knots, and producing low noise. 


So far, resources for this project have come from the Navy Ministry budget, which 
allocates 15.4 billion cruzados to the project for the 1987 fiscal year. This might he 
the reason why the admiral believes the Uranium Project is moving in “somewhat slow 
motion." The Uranium Project is intended to overcome the main technological barrier: 
being able to enrich uranium that in its natural state is “poor” in the U-235 isotope 
(which enriched to 3 percent is usuable for the generation of electrical energy; to 70 
percent, for driving power; to 93 percent, for military devices; and to 100 percent, 
for scientific research. The Navy's objective is to devise a method of enrichi g 
uranium to a minimum of 70 percent). 


This investigation, which is part of a program that parallels the program under the 
Brazil-FRG nuclear agreement, is directed at enriching uranium by the method of uranium 
hexafluorate centrifugation, a method proved successful by UNESCO, a European 
consortium that includes the Netherlands, the FRG, and Great Britain. This method 
entails many difficulties; one of them is that posed by movable components of the 
centrifuge units, which turn at the fantastic speed of 40,000 revolutions per minute, 
or 2.4 million per hour. 
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The latest technical achievements in this field are centrifuges whose axle-shafts rest 
on magnetic bearings. Because they are practically floating, when they rotate, 
friction is mearly eliminated. The Navy intends to set up a line of up to 3,000 
minicentrifuges, probably at Ipero. However, the official decision at this time is to 
assemble in Ipero the submarine's compact reactor components. This is another 
challenge the technicians must overcome. 


The engineering of compact equipment is known, but extremely complex. “Once the fucl 
barrier is overcame, it will be easier to build a light-water (common-water) reactor,” 
the admiral believes. He bases his assumption on the work being dome for the Navy at 
the Nuclear and Energy Research Institute (IPEN) at the university, inside a building 
complex known as “the swan's nest." Important accomplishments have been made there, 
ranging from the study of the morphology of uranium bars, the prototype of the reactor 
(or part of it), to the production of uranium hexafluorate. 


From an operational standpoint, the Brazilian nuclear submarine will be an ocean-going 
“killer,” based on a relatively new class of ships -—- the Alfas -- introduced by the 
Soviet Union in the 1970's, and improved by the French Rubis in 1984. Both are 
submersible ships, displacing 2,000-3,000 tons, very fast (the Alfas have a top speed 
of 74 KPH, and the Rubis 55 KPH), and both have high conventional fire power. The 
Brazilian model will have eight tubes for firing 533-mm electronically guided, heavy 
torpedoes. From underwater, this model will be able to launch antiship missiles of the 
Exocet (French) or Barracuda (Brazilian) type, with 250-kg warheads. The crew will be 
comprised of no more than 60. Its advantages will be the small size, ample space for 
electronic systems of combat and vigilance, and the capacity to operate away from 
logistical bases for an indefinite period, “depending exclusively on fisiological and 
psychological factors.” 


The Navy is currently learning to build conventional submarines. Two IKL-1400 model 
submarines have been contracted for in the FRG. They will be built in a Kiel shipyard, 
on the Baltic Sea. The technology will be transferred through a project bureau set up 
there. The Ingenieurkontor Lubeck will later supervise the construction of the second 
IKL-1400 submarine at the Ilha das Cobras arsenal. Simuitaneously, if possible, or at 
a later sta, , the NAC 1 should be built -- the first fully national model to be built 


without foreign dependency. 


The nuclear submarine project should come next. “This is the general idea of the 
timetable, but all this is connected in such a way that it won't be surprising if 
things suddenly start to move faster,” the admiral said. 


“Both the IKL and the NAC will incorporate all the technical advantages of the nuclear 
configurations -- but they won't be nuclear-powered,” explained the admiral, who then 
mentioned their ability to stay under water “for more than 50 days" and their highly 
sophisticated artificial intelligence systems. 


Although the Navy's involvement has shown success, the parallel nuclear program is also 
making progress at Air Force and the Army research centers. The objectives are secret, 
but their application are subject to the government's political decision and will be 
made once the country has achieved tota! capability in this sector. At the Sao Jose 
dos Campos Airspace Technical Center (CTA), outside the boundaries of the “campus,” 
functions the most secret unit of the CTA: The Advanced Studies Institute (TIEAV), 
which sits by the Tamoio Highway leading to the Northern coastal region, secluded from 


prying eyes. 
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Only special visitors and staffers have access to the IEAV after a rigorous security 
check. Inside the main building, located underground, protected by a thick concrete 
slab, steel doors with electronically programmed locks, and armed guards, can be found 
the Cyber 170/750, the largest computer in Latin America with the capability of 
handling 10 million instruction per second. Refrigerated by freon gas, the Cyber scems 
to be “boiling.” All the data available on nuclear subjects are stored here. 
The IEAV is involved in a project to enrich uranium by a method of isotopic separation 
based on laser ray stimulation -- a principle considered purely theoretical, but which 
has had a measure of practical success, and remains zealously locked inside the CTA. 


One group might be willing to invest in the ultracentrifugation method which has 
already been explored by the Navy. Another group, known as “the battery people,” is 
preparing a faster solution: Building a classical atomic battery or radioisotopic 
generator, which is poor power source, but an excellent source of plutonium, the raw 
material for the bomb. Physicist Rogerio Cerqueira Leite points our that “the 
fundamental difference between the two methods is that the one is refined but its 
purpose is vague, and the other is gross but its purpose is clear. We pick the battery 
if we want to manufacture a nuclear weapon.” 


The Air Force is also investigating a fast breeder reactor operating with thorium, a 
radioactive element found in monazite sand, for example, which is more abundant in 
Brazil than anywhere else in the world. 


For the Army, the military applications of the atom are more restricted. The Army 
Technological Center (CETEX), located in Rio de Janeiro, participates in the general 
development program, but there is little information available. A specialist who has 
been working for CETEX until recently explained that “there is considerable 
intercommunication among the three services in this field. So the Army knows very wel! 
what to do whenever the technology is completely harnessed, and if it needs to resort 
to that technology in the future.” 


There was a time when heavy artillery shells with atomic warheads were considered. 
Theat idea was set aside, and the Army is now thinking of tactical ballistic missiles, 
with an initial range of about 150 km, capable of carrying conventional -- or nuclear 
-- warheads weighing more than | ton. A similar study to increase the strategic range 
of those missiles to 1,500 km is also part of the FAB [Brazilian Air Force] long-term 


plans. 


At least two firms are now developing the first generation of those missiles. One of 
them is AVIBRAS Airspace, which has designed its formidable SS-300, with a range of 300 
kilometers; the other is Orbita, a subsidiary of ENGESA [Specialized Engineers, Inc] 
which by year's end will unveil a prototype of its MB/EE-150 missile, with a range of 


150 km. 


If the parallel program is clearly directed at the national defense and security then 
won't it turn into a clandestine operation? The two officers questioned by 0 ESTADO 
are fully convinced that it will not. In their view, the decision as to the applicaton 
in the next decade of knowhow which is being acquired now, will be political -- made by 
the government and Congress. They also contend that “the country has the sovereign 
right to acquire advanced technology and to employ it in the way it deems best.” The 
two professionals agree on another point: In 95 or even 98 percent of the cases, the 
research methods and the application of the technology are exactly the same both for 
civilian and militacy purposes. “It is impossible to make rules in that regard,” notes 
one of them, arguing that “If it were not so, international control and the existing 
safeguards to guarantee the peaceful uses of atomic energy would be unnecessary." 


/9604 
CSO: 5100/2087 
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BRAZIL 


ARTICLE QUESTIONS NUCLEAR SUBMARINE POSSIBILITY 


PY211613 Sao Paulo FOLHA DE SAO PAULO in Portuguese 18 Apr 87 p AS 


[By Roberto Lopez] 


{Text] It will be difficult for the Brazilian Navy to build its first nuclear 
submarine before the year 2000. Officials working on the project to provide the Navy 
with a Brazilian-made submarine, doubt that it can be successfully built this century. 


Officials list three basic problems: a) the state of nuclear research in Brazil, which 
is not considered sufficiently advanced to allow a prediction as to when the Navy will 
be able to produce a nuclear reactor suitable for a submarine; b) the difticulties 
being confronted by the Rio de Janeiro Navy Arsenal in building a simple, conventicnal 
submarine using an FRG design are well known; and c) the uncertainty over the 
availability of resources for a project of this size. 


A report on the matter, published by 0 ESTADO DE SAO PAULO on 12 April, was judeed by 
FOLHA’s sources to be excessively optimistic. The report said that the Navy would have 
an operational atomic submarine by the year 2000. This submarine would have a 
displacement of 4,000 tons, a speed of 30 to 40 knots, and eight 2l-inch (5133-am) 
torpedo tubes, and it would have the capability of launching antiship missiles while 
submerged. FOLHA learned that it is unlikely that the Brazilian Navy would consider 
building a 4,000 ton nulcear submarine -- a vessel larger than the nuclear attack 
submarines presentely being built in the United States, which have an approximate 


displacement of 3,000 tons. 


The same sources stated that the maximum speed of the Brazilian submarine (under water) 
would be around 20 to 25 knots, for the simple reason that the Brazilian project will 
use enriched uranium in the “compact™ reactor to be installed in the submarine. This 
provides a 70 percent enrichment and has a direct influence on the vessel's speed. 
U.S. nuclear submarines using 95 percent enriched uranium reach speeds of 25 to W 
knots an hour -- speeds of 30 and 40 knots seem to belong to the distant future. 


The Brazilian nuclear submarine is not likely to have 8 torpedo tubes. The original 
idea of the work group in charge of the project was to submit a design with only 6 
tubes. As for the caliber of the torpedos to be used, there is a basic doubt between 
the 2l-inch, or the 23-inch torpedo which is the size of the torpedos presently 
manufactured in the FRG. The Brazilian Navy has been under strong FRG influence 
regarding submarines and this could result in the selection of the 23-inch torpedo. 
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The possibility that a Brazilian nuclear submarine will be able to launch a missile 
while submerged did not merit any in-depth consideration. This type of missile is very 
new and has never been tested in combat. The French firm Aerospatiale is manufacturing 
a version of the Exocret which can be launched by a submerged sutmerine. The Americans 
are producing the Harpoon, but the efficiency of these weapons is still in doubt. A 
major doubt lies in the fact that the device's capability to sink a surface target 


(such as a frigate), is umpredictable after it reaches the surface. 


in fact, a preliminary draft of the basic requirements of the Brazilian nuclear 
submarine does not yet exist. The Navy Materiel General Directorate (Diretoria Geral 
de Material da Marinha) and the Navy General Staff are conducting studies on the 
various requirements that are today included in the most advanced nuclear submarine 
programs. it is not possible to anticipate by 13 years the weapons system a ship will 
carry. Officers who are experts in the matter have said that only after the Navy 
decides on the atomic reactcr could other details of the design by examined; that is, 
the ship's size, speed, electronic equipment, and armament. 


Therefore, there are two stages which the Navy Arsenal in Rio de Janeiro must finish: 
The construction of three IKL-209/1400 conventional submarines, using FRG technology; 
and the construction of the WNAC-1, the first conventional submarine built entirely 
using national technology. The first NAC-1 is not scheduled to be finished until the 
second half of the 1990's -- by this time the Navy Arsenal will probably have built the 
IKL-209 vessels as well. The trouble is that the Navy Arsenal is already 2 years 
behind in starting construction of the first IKL, and at this pace, any prediction is 
at best, risky. 
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BRAZIL 


ANGRA I NUCLEAR PLANT OPERATING AT 50 PERCENT 
PY132306 Sao Paulo 0 ESTADO DE SAO PAULO in Portuguese 9 Apr 87 p 29 


{From the Rio de Janeiro Office] 


[Text] Furnas [Furnas Electric Power Plants, Inc] Director Marcio Costa has reported 
that the Angra I nuclear plant was restarted 1 week ago and that on 8 April it had 
reached 50 percent of the potential output of its reactors. This comes following « 
series of operational improvements in the operational security, which had been demanded 
by the National Nuclear Energy Commission. 


The Angra I plant is now supplying electricity to the southeastern grid, but its final 
commissioning test has not yet been approved. The reactor must gradually achieve it« 
full potential during the final test. 


According to Costa, the Angra I plant has implemented an emergency plan in case of 
accidents and has adopted the necessary measures if there is « need to evacuate the 
region. These measures were demanded in a lawsuit which was brought by several! 


civilian organizations, including the Prosecuter General's Office of Rio de Janeiro 
State, against Angra I. 


Costa also reported that pamphlets drafted by the Civil Defense Commission of Angra 
were distributed among the population. Lectures on safety were also given to the 
population, and sirens have been placed at strategic places in the area. 


/9738 
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SOVIETS OFFER KNOWHOW ON ATOMIC ENERGY USF 
Madras THE HINDU in English 18 Mar 87 p 9 


[Text ] 
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one Million electron Vot MeV) to 2 MeV ae 
being produced and sold wittwn the USSA and 
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of 27D &W tw 100 FW The one sent to 
BARC «of 17 MeV emeroy ont A) kw 

Ow acostance i the wit be to enable to 
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technology The techusony teef 5. in some 
eeree. known sheedy Mr Shrintky said Such 
acorte ators we anger ty on ume in the Sowrt 
iehustries for the test 10 years 


Grain Gairfection One importart 

oO ts scoete ator boerd rachetion 
is grain dieirfection A device the the one sup 
plied to the BARC wil be able to disinfect 
grains at the rate of 200 tonmes/ty After irradia 
thon with electrons from the acorterator no fur 
ther chemical dreinfecton © ever required be 
» the radiation doce 6 sufficient to kl not 
sects but also the wreicte the 
is foorrt thet the BARC machine is in 
for tong term grain reserves for use in 
od d@ought  Siringky points out 
art feature of thes tec ‘s thet as 
pe cent o the FAO and WHO cod 
107 Weets on © othated foodetults és 
for grain detection purposes The 
ator dowe © 2) WO bored whereas the 
dosage lent i¢ 100 kio od 
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sistance and the post bough? from the USSR 
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IMPORTANCE OF RETAINING NUCLEAR OPTION STRESSED 


Madras THE HINDU in English 9 Mar 87 p 8 


[Editorial] 


THE UNINHIBITED AND bosstiul remarks 
Pakistans top nuclear scientist, Dr. Abdel 
Qader Khan. made recently to an indian jourral- 
ist, Mr. Kuldip Nayar. heave given a fresh content 
and edge to the disturbing knowledge thet hes 
been with india for some eight years. thet Pakis- 
tan, under a military dictatorship. has actively pur- 
sued 3 nuclear weapons option and — must now. 
for all practical purposes. be counted as @ coun 
try with a nuclear weapons capability ‘even sta 
tus). No light has been shed on whether Paxis 
tan has been able to develop a bomb configura 
tion or design. complete with @ triggering de- 
vice, in a militarily deliverable form. but the as 
sumption must be that after the enrichment brea- 
kthrough, the ability to .abricate some kind of 
crudely deliverable nuclear weapon should not 
be underestimated by indian policymakers. The 
controversy set off by the remarks of the man 
behind the Kahuta uranium enrichnent facility 
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tional power side worth syeaking about With 
two cetrduge enrichment plants in operation. in- 
Cluding an experimental one. tis progranrne 
Obviously hes enough explosive grade or wei- 
pon grade material to pul together one device 
or more per year. the parallel reprocessing route 
tied out at Chastwne has evidently not been as 


sees itself as posing to india is helpfully sum 
merised by Dr. Khan thus “Nobody can undo 
Pakistan or take us for granted We are here to 
Stay and let & be clear thet we sell use the 
bomb @ ow existence is threatened” Let there. 
then, be no doubt about either the objective. or 
the subjectively perceived. nature of the Kahuta 
weruwn envichmert vertue and the lesser 
known endeavour to produce plutonium and re- 
process & This reconfirmed knowledge leads 
Straight to the point that the Prime Minister. Mr 
Rajiv Gandhi, has emphasised in Parliament. that 
the United States has not been involved in any 
process of restraining Pakistan in its nuclear arnbi- 
tions, but hes actually gone slong with &. under 
the circumstances, by coming up with a dange- 
rous armaments programme that increases the 
security pressure and burden on india. “America 
knows it”. boasted Dr. Khan and surcly this hes 


M4 


_golusive US. strategic policy. for India's atomic 
energy programme and policy While a very we 
tchful eye has to be kept on the strategic sec 
urity implications. the advantage is that the long 
erhablished sucles policy framework does oro 


recurrent call to india to agree to a nuclear wea 
pons free zone in South Asia, or to a mutual “in 
apection” of faciites? Whose game must he be 
understood to be playing? Even as india—for 
reasons of intercational politics as well as its 
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restraint on the character of its nuclear energy 
activity: which is to say that, while there is no 
doubt that India is a nuclear explosives power 
(after May 1974) and a power with the full capa- 
bility to produce a nuclear weapon (if such a sec- 
urity and political requirement were imposed on 
iD, it is at present committed to the exclusively 
peaceful use of nuclear energy and against any 
military application. But the sovereign right to 
decide on the nuclear option, in response to the 
overall circumstances, has not—it must be em- 
phasised—been signed away. 
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INDIA-PAKISTAN NUCLEAR WEAPONS ISSUE DISCUSSED 
Khan Interview, Indian Response Examined 
New Delhi INDIA TODAY in English 31 Mar 87 pp 72-80 


{Article by Dilip Bobb and Ramindar Singh] 





[Text] WITHIN the tightly-knit nuclear establishment he is 
known as Dr Strangelove—after the fictional Holly- 
wood character obsessed with the nucicar bomb. To 
others. he is a sort of Islamic James Bond. a 
mysterious and shadowy figure whom the London 
Observer. wav back in December 1979. called “the 
most successful nuclear spy since Klaus Fuchs and 
Alan Nunn took their secrets to the Kremlin”. Inside 

Pakistan. he is hailed as a national hero. second only to its 


founder. Muhammed Ali Jin- 
nah. And, as a civilian. he is 
the most heavily-guarded in- 
dividual after the country’s 
military ruler. General Zia- 
ul-Hag. His twin-bungalov 
house on the outskirts of Is- 
lamabad swarms with armed 
personnel of the crack Inter- 
Services Intelligence unit. 
But to the world at large, 
Dr Abdul Qader Khan. 51. has 
a greater claim to dubious 
fame. He is. as international 
headlines have repeatedly 
proclaimed, the fa her of the 
Islamic bomb. And last fort- 
night. Dr Khan finally filed for 
paternity. In a sensational 
interview to an Indian jour- 
nalist that exploded around 
the world, Khan made the 
tacit admission that Pakistan 
had a nuclear bomb. As 
Newsweek later commented: 
“The interview brought to 
critical mass the evidence 


Just how critical ts now the haunting question. Despite the 
clumsy denials issued by Khan and Pakistani government 
officials after the interview appeared in the London Observer. it 
was patently obvious that he had not only given the interview — 
his first to a foreign journalist—but also said exactly what was 
attributed to him by Kuldip Nayar. a veteran journalist general! 
considered sympathetic to Pakistan. In fact. the immediate fall- 
vut of Khan's sensational revelations was the fate of Mushalvid 
Hussain, the dvnamic and widely-respected editor of th: 
Muslim. an Islamabad daily. who had arranged the 70-minute 
interview and was present when it was conducted. Hussain 
publicly confirmed that Khan was interviewed by Nayar and 
also what transpired. “For too long the Government here ha» 
been trying todenv what is obvious to most.” said Hussain, who 
resigned after his paper was forced to print « statement that the 
interview was a fake. 

But in the larger context. Khan's bombshell raised scrivu> 


that Pakistan has become the latest member of the world's 


nuclear-arms club.” 
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nd disturbing questions. not the least being its curious timing. 

cflect on Une strategic balance in the subcontinent and the 

I in cly response from India. already a member of the nuclear club. 

lhe interview was actually conducted on January 28 when the 

border tension between the two traditional adversarics was still 

a Serious tssuc. It also appeared just before the US Congress was 

heduled to discuss the passage of the new USS 4.02 billion (Rs 
5.525 crore) military aid package for Pakistan. 

in the context of the existence of the 1977 Svmington 

Amendment. which outlaws 

a direct US foreign assistance 

programme to any country 

which delivers or receives 

unsaleguarded nuctear cn- 

richment. reprocessing 

equipment or technology. 

Khan's statements secmed 

suicidal. ‘le stated. for in- 

tan wc have upgraded « (thighly-enriched or weapons- 

rede uranmm) to 90 per cent to achieve the desired results.” 

vod. asked if Pakistan had tested the bomb. he retorted: “Is 1 

necessary: Amenca has threatened to cut off all its axl. The 

testing does not have to be on the ground. It can be done in a lab- 

oratery through a simulator.” 

South Block ss convinced that Khan's statement was not an 
unpulsive outburst by a brilliant soentist frustrated with having 
\otude hus ly ht under a semi-transparent bushel. It was. instead. 
icaretully coiculated and specifically directed message with the 
covert blessings of Pakistan's military establishment. “It is 
impossihte that aman as heavily guarded and as important to 
Isamabod as Dr Khan could meet an Indian journalist bor over 
an hour to de cuss their nuclear programme without some sort 

ipre ynalirom the military leadership.” savs a boreign office 


r 


In tact. Naver sevs that he has been visiting Pakistan every 
cor tor the past four veers and cach time has requested an 
mitervvew with Khan which was refused. This vear. when he 
arcived. Hussain sax: “This time he will see you.” Hussain had 
met Dr Khan earlier and informed him of Nayar’s impending 
arrival. The dey after his arrival. Nayar was told that the 
interview ws. acranged for that evening. “For 70 minutes we 
“pore of the bomb and nothing else. He knew that every trip to 
Pakistan | hed asked to see him and he also knew [ was a 
journalist. says Nayar. . 
\ll this suggests that Khan had obtained clearance from 
higher authorities in which case. his pronouncements acquire 


pecal sgoricance. Barely a month ago, on February 16, US 
\mbassador to Islamabad Dean Hinton delivered a hard-hitting 
peech to the Pakistan Institute of Strategic Studies which 
seemed like the tirst official public warning from the US about the 
path of Pakistan's ouclear programme since President Carter 
used the Symungton Amendment in 1979 to suspend military 
and economic aid to Pakistan. “There are developments in 
Pakistan's nuclear programme which we see as inconsistent 
with a purely peaceful programme.” declared Hinton, adding: 
“There are indications that Pakistan may be seeking a weapons 
capability.” He went on to remind Pakistan of the 1985 
Congressional legislation that requires the US President to 
annually certily that Pakistan does not possess a nuclear 
explosive devi ec forthe continuance of US aid and suggested that 
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Pakistan sign the nuclear Non-Proliferation Treaty (NPT) as a 
pre-condition to the aid package. 

Hinton's speech caused an immediate furore in the Pakistani 
media as well as the National Assembly and Islamabad was 
quick to lodge strong objections to his statements. The forceful 
message emanating from Islamabad in the wake of the Hinton 
speech was that Pakistan was not going to allow itself to be 
“browbeaten and pressurised” by the US in pursuit of its 
national objectives and that its “peaceful” nuclear programme 
wasin no way tied to US military and economic aid. In that sense. 
Indian officials are convinced that Pakistan's military establish- 
aatestematamneriattatmamaattas 29 04: sty 9-0 heen 

ing the Reagan Administration 
that any extension of the waiver 
of the Symingtom Amendment 
has to be based on consider- 
ations other than Islamabad's 
nuclear quest. 

Indian officials believe that 
Pakistan's strategy was three- 
fold. One. to reassure the Paki- 
stani people that Pakistan is an 
independent country which is 
not tied to the coat-tails of Uncle 


subservient to US interests. and 
special concern has been ex- 
pressed about the presence of 
three million Afghan refugees on 
Pakistani soil and its attendant 
socio-economic dangers. At an 
international level. the 
was directed at the US Congress. 
the message being that if the US 
wanted to continue to use Paki- 
stan as a conduit for arms sup- 
plies to the Afghan rebels and to 
provide them sanctuary, it would have to approve the aid 
package. The third target for the message was obviously New 
Dethi. 


Mushahid Hussain echoes that viewpoint. “The message 
given by Dr Khan is directed against all detractors of Pakistan's 
{slamic bomb. To the Indians. it is a ‘hands-off warning at a time 
when Delhi has been carrying massive warlike exercises along 
our border. Concurrently, it is a signal to the Americans not to 
link the nuclear issue with the aid package since the former is 
now a fait accompli.” 

But a senior Foreign Ministry official pointed out: “I doubt 
that Islamabad would have embarked on such a strategy had a 
moralist like Carter been President. But with Reagan in the 
~ chair, they are quite confident that the US needs them more than 
the other way round. The USis also worried about the direct talks 
between Pakistan and the Soviets and the recent improvement 
in Pakistani-Soviet relations.’ Adds K. Subrahmanyam. direc- 
_tor of the influential Institute for Defence Studies and Analysis 
(ssa): “I think most people in India do not realise the 
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> On February 23. 1987. Leonard Spector of the US-based 
Carnegie Endowment for International Peace and a leading 
nuclear specialist. released a report based on US Administration 
sources that stated: “Pakistan now has the components for its 
first nuclear device...and has arrived at the nuclear-weapons 
to over 9U per cent. tested a triggering device and acquired the 





package to Pakistan is almost 
certain to be passe by the US 
Congress later this month. In 
any event, as far as South 


> In 1983, American col- 
umbhist Jack Anderson, quot- 
iteg CLA sources. reported that 
China was helping Pakistan 
in designing nuclear triggers. 
> In February 1985. — 


tary that conclusively proved 

that Nazir Ahmed Vaid, a 

Pakistani national posing as 

an innocent businessman. 

had illegally tried to smuggle 

50 timing devices used two 

trigger nuclear bombs out of 

the US at the behest of the 

Pakistani Government. The 

devices. called Krytrons, are 

such sensitive items that 

their sale is tightly restricted 

and their purchase by outsid- 

ers can only be okayed by the State Department. Vaid was tried, 

found guilty, given a mild sentence and deported to Pakistan. 
> In June 1986, john Scalley. a veteran reporter for ABC 
News, revealed that Pakistan had successfully tested a nuclear 


trigger. 

® In November 1986. star reporter Bob Woodward of Water- 
gate fame, now managing editor of the Washington Post. 
announced that Pakistan had succeeded in enriching uranium 
to93.5 percent (confirmed by Dr Khan in his interview) and that 
it had tested the trigger in a high explosive device between 
September | and September 18. 1986. Woodward confirms that 
Pakistan is “two screw-driver turns away from the bomb”. 
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capability to produce all of a 
nuclear device's compo- 


warning speech in Islamabad 
was drafted by the State De- | 


“partment and was specifi- 


cally aimed as a sop to the US 


was keeping a close watch on 
Pakistan's nuclear pro- 
gramme and that any con- 
cern about it should not come 
in the way of the military aid 


But the more immediate 
concern is in the Indian con- 
text. Having just recovered 
from a situation that took the 
two countries to the edge of 
war, Khan's claim that Paki- 
stan has the bomb has trig- 
gered off considerable debate 
and public consternation. In 
both houses of Parliament. 
MPs from the ruling party 
and the Opposition raised a 


' concerted demand that India 


should make a nuclear bomb 
to counter the Pakistani 
threat. In a snap poll con- 
ducted by a Sunday newspa- 
per. a vast majority (69 per 
cent) of those interviewed be- 
lieved Pakistan had the bomb 
and 68 per cent felt India 
should take a similar path. 
And, though a wide 
range of scientists involved in 
India’s nuclear programme 
interviewed by INDIA TODAY 








scoffed at Dr Khan's claims of having produced the bomb and 
warned a.ainst india being forced to “mortgage as future 
development and go mm for a nuclear arsenal”, all available 
evidence seems to indicate that they are ignoring reality. With its 
1 3-year headstart in the nuctear race. India ts still undoubtedly 
miles ahead of Pakistan in terms of technology. But Khan's 
boastful statements seem toconfirm that they have considerably 
narrowed the gap. 


THE BBC Panorama tean;'s documentary film The 
Islama Bomb remains the best-researched investiga- 
thon into how and where the Pakistanrs acquired the 
maternal and technology to build the bomb ( see bor). 
Starting with the top-secret mecting of Pakistani 
smentists in Multan convened by the late Pakistan 
President ZA. Bhutto when he asked them how long 
they would take to build him a bomb. That mecting 
touk place in January 1972. a full two years before India exploded 
a nuclear device at Pokharan in the Rajasthan desert in 1974. 


The film also establishes that weaponised device. “During 
the money to finance Project that intervening pernod. the 
7 U6. the Pakistan bomb. was pressure on India to act. to 
provided by Libya in 1973. a disarm the Pakistanis. would 


vear before the Indian nuclear 
explusion took place. Since 
then. Pakistan has employed 
an imtncate network with the 
help of European middlemen 
and their own nuclear spies 
like Dr Khan to acquire sensi- 
tive western technology and 
embark on its dual route to 
the bomb. Says Subrah- 
manyam: “Pakistan ts aware 
that #t cannot keep pace with 
India’s defence modernisa- 





tion programme. Nor can it 
depend on US military sup- 
port forever. it has decided 
that the cheapest defence op- 
tion is for it to go nuclear” 

Presuming that Pakistan 


lyst who predicted the Israeli 
attack on Iraq's Usirak re- 
search reactor. says that a 
nuclear detonation bv Paki- 
stan would be a warning that 
i could soon have a 


option remains open. But analysts and officials now discount the 
possibility of Israel via india or Indian Air Force jaguars or 
Mirage 2000s launching a pre-emptive attack on Kahuta. “That 


would be criminally stupid.” says Subrahmanyam. the most 
vocal advocate of the bomb. who recen‘’ly chaired a UN 


committee on nuclear deterrence. “We can destroy Kahuta but 
it won't hurt their programme.” he insists. 

Pakistan 's well aware of that particular threat. Khan stated 
that “India knows what price it would have to pay for attacking 


Kahuta. In any case. the _—‘fact.defenceanalystssay that 
plant ts well protected and we India ts much more vulner- 
have not put all our eggs in able because tt has a number 
one basket. indicating that of plutontum-fuetied reactors 
Pakistan may have other se- which. if bombed. would 
cTet installations Last week spread radio-activity over 
Pakistani Prime Minister Mo- —- heavily populated areas. An 
hammed Khan June tssued attack on the Dhruva reactor 
a stern warning that Paki- at Trombay would render the 
stan “would go t war if entire city of Bombay untive- 
Kahute wes bombed”. In able In any event. both coun. 


40 








will not tolerate a govern- 
ment which does not take immediate steps to overtake Pakistan 
in nuclear-weapons capability. No one expects indian leaders to 
announce beforehand what steps they would take. but anyone 
who believes that aftcr a Pakistani nuclear test india could 
continue to remain non-nuclear weapon-wise is totally out of 
touch with reality ~ In fact. there are many analysts inside and 
outside the country who believe that India. notwithstanding its 
protestations to the contrary. already has the bomb. Khan 
himself said that “India hescarried on with its weapons research 
programme and they now have a much bigger bomb” (The 
Pokharan device was around 12 kilotons). Leonard Spector. in 
his latest report. notes that “India has gone to extraordinary 
lengths to develop a supply of plutonium beyond the reach of 
international inspection and control”. 

And. some Indian analysts argue that the country s massive 
nuclear energy programme was always intended to fuel a 
weapons arsenal. The leading proponent of this view is Professor 
Dhirendra Sharma of Jawaharlal Nehru University and conve- 
nor of the Committee for a Sane Nuclear Policy. In his most 
recent book. The Indian Atom-powrr and Proliferation. Sharma 
states that “the policy in india has shifted secretly from one of 
developing nuclear energy for avowedly peaceful purposes to 
one including political and military aims”. The burden of 
Sharma s argument is that indian nuclear scientists have opted 
for pressurised heavy water reactors (pHa) which produce 
plutonium. the most convenient fissile material for a bomb. It 
was a plutonium device that India exploded in 1974. 

However. scientists of the Atomic Energy Commission ( AKC) 
say the choice of pwr technology does give India a weapons 
option but this ts not the reason why it was selected. Pressurised 
heavy-water reactors fuelled by Uranium 238 are part of the 
agc’s long-term plan to use indigenously available fucis to 
generate a large chunk of the nation's clectric power. “We have 
to have a base of reactors of the pressurised heavy water type to 
produce a certain output of plutontum which will fuel our fast 
breeder reactors The plutonium based fast breeders will irradi- 
ate thorium ( which is available in large quantities in India) and 
produce Uranium 233. which can then be put back into the rua 
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to complete the fuel cycle.” says N. Srinivasan. former head of 
the agc’s heavy-water projects. 


IN fact. after the hawkish K. Subrahmanyam left the 
Defence Ministry. the Indian Government appears to 
have no identifiadie bomb lobby. Subrahmanyam 
himself says that. going by public pronouncements. 
the only bomb lobby he can identify is the Army Chief 
General K. Sundarji. in the Order of the Day he issued 
on taking over as chief of army staff on February 1. 


conventional and a nuclear threat. Sundarji said: ° ‘Our govern- 
ment is aware of the threat and | can assure you that if a war is 
forced upon us they will not make us fight our adversary at a 
disadvantage’. Sundarji s concern goes back to the days when. 
as head of the College of Combat. he wrote a well-received paper 
on nuclear asymmetry. In fact. the College of Combat's Combat 
Papers | and {1 clearly state that “conventional superiority vis- 
a-vis a nuclear Pakistan would be no effective deterrent”. 

Apart from frequent we-are-keeping-our-options-open 
statements by the prime minister and the minister for external 
affairs. Sundarji s remarks are the first real admission that India 
would not allow itself to be caught in a situation of nuclear 
asymmetry vis-a-vis Pakistan Though neither Sundarji nor 
anyone else in the Government may openly announce it. the 
army chiefs assurance clearly means that once Pakistan 
fabrncates a nuclear weapon. India will have no other option. 
Political analyst Hari Jaisingh says: “The Congressi[) is keeping 
its options open. The syr’s stand is crystal clear. It wants a 
swadeshi bomb. Even the Janata Party has said the country 
cannot afford to be caught a © The leftist parties. 
notwithstanding certain reservations. would by and large. go 
along with the bomb lobby. In fact. barring certain groups of 
pacifists. any decision by Rajiv Gandhi's Government to publicly 
commit the country to the nuclear (weapons) path will have 
popular support.” 

The Indian bomb lobby has always emphasised certain 
obvious dangers in a nuctear-armed Pakistan as against a non- 
nuclear-armed India. These include the fact that: 
> anucilear-armed Pakistan will project an image of power far 
in excess of India: 
® it will naturally assume the leadership of the Islamic world. 
attract oil money and the loyalty of Muslims beyond its borders. 
including in India: 

® Pakistan can afford to take more risks with India. It will be 

seen as a far safer haven for Indian extremist forces: 

> it will signify a weak leadership in India. leading to domestic 

and political upheavals and reduce India’s clout with other 

neighbouring countries: 

® the cost of India not going nuclear will be to put all New 
‘seggs in the Soviet basket. damaging India ‘s international 

image and rendering it critically vulnerable in defence terms 

should the Soviets back out for their own reasons. 

But if India does decide to switch nuclear routes. how long 
will that take? And wi.at will be the cost? Even experts do not 
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size of the device. If India has been working at perfecting a 
weapons capability. then it would now have. or be in a 
position to fabricate. a sophisticated. small-sized tactical 
nuclear weapon weighing around 1.000 Ibs or less which 
could be carried to the target by the 1at's Mirage 2000s and 
Jaguars. 

The same applies to Pakistan. only more so. Itismore likely 
that Pakistan's device is large. crude and heavy and the 
Pakistani Air Force (vas } will therefore be hard put todeliver it 
over a target with available dehvery systems. For this reason. 
Pakistan has been trying to get the F 16C from the US. The 
F $6C. which hasa strengthened centre-plate pylon capable of 
carrying a weight of 4,000 Ibs. is likely to be Pakistan's 
preferred delivery system. Alternatively. warned a senior 
officer of the 141. Pakistan could modify some of its longer 
range surface to air (SAM) missiles for 2 surface-to-surface 
(SS)role which would piye it arange of upto 200km., cnough 
to threaten a larre number of border towns with destruction. 

India. however. docs not lack a delivery system for 
carrying heavier bombs. This 
is ensured by the ongoing 
programme to perfect a range 
of rockets capable of putting 
satellites in orbit. These rock - 


rents must be viewed not by 
numbers but by the certainty of retribution. A credible arsenal 
depends not on numbers but on the range and accuracy of the 
delivery systems. As far as Pakistan is concerned. we have to 
ask the question: Will Pakistan survive iftwo of its major cities 
like Lahore and Rawalpindi are destroyed? That would be 
unacceptable damage as far as Pakistan is concerned ” 


BUT the cost for India to take the bomb route— 
financial and diplomatic—could be astronomical. 
According to experts. an effective weapons pro- 
gramune of 150 or so warheads in 10 years would 
cost around Rs 200 crore a year to start with. 
increasing to Ks 600 crore a year later. However. a 
traditional rule of thumb in the West is to compute 
the cost of a nuclear component at 10 per cent to 
12 per cent of the total defence expenditure. In India 12 per 
cent of the 1987-48 defence budget of Ks 12.000 crore. comes 
toKs | 440 crore a year. Bhabani Sengupta in his book Nuclear 
Weapons — Policy options for India puts the cost of a second- 
SS 
for Indiz at Rs 15 000 crore 


K. Subrahmanyam. how- 

ever, agree on one vital point: that a situation in which 
Pakistan has the bomb and India doesn't. would be unaccept- 
able to India. Says Sengupta: “We could never tolerate a 


“We are hostages to Pakistan on the nuclear issue.’ * he savs. 
“tt Pakistan ) has the bomb and we don't. we can be subjected 
to nuclear blackmail. They can make us do what they want.” 

Most advocates of the bomb. however. view nuclear 


Ministry and mt are not prepared to commit themselves on 
what India s response will be. But in off-the-record conversa- 
tions. the general consensus 1s that India will most probably 
adopt a policy of covert nucleansation like that followed by 
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countries like Israel and South Africa carry on their nucicar 
programmes unhindered. Pakistan has refused to sign till 
India signs. The logical option is for India and Pakistan to 
come to a mutual agreement on the nuclear weapons issue. 
Even Dr Khan told Navar- “You have it (the bomb) and now 
we have it. Now you must come to a faisia (understanding) 
with us.” But again. India is hardly likely to sign a nucicer 
weapons that does not include China. 

The result is a critical stand-off. By last fortnight. it was 
clear that India was keeping its nuclear card close to its chest 
and any decision would have to wait till the current state 
elections were over. When India set off its underground 
nuclear blast in 1974. the code phrase used to announce its 
success was “The Buddha is smiling”. All that can be said 
regarding the Indian response ts that the Buddha is nv longer 
smiling but. in fact. looking decidedly worried. 


"Routes to Pakistan's Bomb Explained 


New Delhi INDIA TODAY in English 31 Mar 87 pp 76-77 


[Article by Ramindar Singh] 


{Text ] 


HE source ts simple and innocuous. The same reactors 

that quietly churn out electricity have. in recent years. 

most often turned out to be the womb where bombs 
were born. The process is easy. Textbooks abound which 
explain how almost any nuclear reactor can be used to make a 
bomb. The key ingredient. for both bombs and reactors. is the 
same: uranium or plutontum—both of which are fissile. that 
is. their atoms are capable of being split. Scientists must split 
the atoms to produce fast moving particles called neutrons. 
which collide with and split the nuciei of neighbouring atoms. 
unleashing more neutrons in a chain reaction which releases 
tremendous amounts of energy. 

In a nuclear reactor such a chain reaction is kept under 
control by using “absorbers”. usually boron or cadmium rods. 
When lowered into the core of the reactor, these rods capture 
neutrons which might otherwise have split more atoms. But if 
the fissile material is pure enough. and compressed suff- 
ciently. as in a bomb. the chain reaction speeds up. Heat 
accumulates and the material blows apart. producing the 
nuctear age's familiar mushroom cloud. 

Uranium in its natural form— Uranium 238—1s not fissile 
enough to make a bomb. and has to be enriched to levels above 
50 per cent. But enrichment is a complicated and expensive 
process. The other and simpler fissile material for a bomb is 
plutonium. Plutonium is « natural by-product of the fission 
process that occurs in most uranium-fuelled power reactors. 
And tt is relatively easy tochemically separate plutonium from 
other radioactive material. 

Once bornb-makers have the fuel. they can choose from 
two basic designs. In the “gun” model. dropped on Hiroshima. 
conventional explosives are used to drive together two pieces 
of uranium to form a single chunk. The force of the collision 
starts a chain reaction. triggering off a nuciear explosion. This 
is the easiest technique that Pakistan could employ. if it 
wanted to test a uranium device. 

The other option open to Pakistan ts to have an “implosion 
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wave. which compresses the plu- _ en 
tontum into a supercritical mass. mere ot ~ ad 
which in turn starts a chain the face of ome useless 
reaction producing an atomic wayne y oe yo 
blast like in poe nse in 1974. bay thy 
Pakistan easily use en under pressure 
nched uranium as the core of its eer ners cancetled 
bomb. or plutonium, which In- but F wy re 
- ciensooh ont ten aa oe Clee ost Wy oo 
. ° 
spirited away from the Kanupp reactor near Karacti. The Pakistan's 
Krytron switches it got from the US and used to test the an@e oo pea 
tnggenng device last year. indicate that Pakistan shomb may Shea ean nto 
be plutonium -based. But experts still beheve that Pakistan rs wr ann ay) map a 
using enriched uranium financed by Libya's Colonel Qaddafi 1972 rm = Ais ) ster Shen 
Pakistan had two possible routes open to it. and it set out le el ate 
simultancously on both. The easiest route was to reprocess > cab a an dam an 
spent fucl from the Candu type reactor that Pakistan had t! yo 
obtained from Canada in the early 1970s to produce pluto- pore a coe 
nium. Por a reprocessing plant. Pakistan turned to fF rancots hab caaane which pe. 
Potncet. a powerful French industrialist and head of SUN one oats teciiond Tetechamates the 
of the world's biggest exporters of reprocessing plants Porncet kind of 
accepted the Pakistani plea that they wanted the plant for a “4 a, - a 
civil power programme. The French Government and the imo : 
International Atomic Energy Agency (1AbAa) wrote compl. and he told ray by 


all been bought in Furope. from deals Khan was involved in. 
Inside the cascade hall at Kahuta. are several thousand 
centrifuges which can produce enough ennched uranium for 


Pakistan would or could take on such a challenging task 

Pakistan first bought centrifuge inverters from Emerson 
Flectric in Swindon. UK. In 1976. three Pakistani buyers went 
to Swiss firms to buy valves for the uranium enrichment plant 
and asked another firm to design and build a system to feed gas 
tothe centrifuges This was the biggest and most Matant order , 
placed by the Pokistants. and three chartered Hercules planes 
were needed to fly the plant to Pakistan 
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INTERVIEWER ON TALK WITH PAKISTAN WUCLEAR SCIENTIST 


Calcutta THE STATESMAN in English 11 Mar 87 p 9 


[Article by Neerja Chowdury] 
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INDIA 


BRIEFS 


MINISTER ON URANIUM ENRICHMENT-—-Indian scientists are keeping abreast of all 
aspects of research and development connected with uranium enrichment 
technology. The minister of state for atomic energy, Mr K.R. Narayanan, 

said in the Lok Sabha today the government is aware that Pakistan is having 
an enrichment plant at Kahuta with capability to produce weapon grade uranium. 
The minister said India's policy continues to be to use atomic energy for 
peaceful purposes. [Text] [Delhi General Overseas Service in English 

1330 GMT 8 Apr 87] /8309 
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ISRAEL 


FRG SCIENCE MINISTER CONTINUES OFFICIAL VISIT 


TA161434 Jerusalem Domestic Service in Hebrew 1400 GMT 16 Apr 87 


[Text] Israel and Germany have begun deliberations on the 
supply of a nuclear power station, a new and particularly safe 
type that has been developed in Germany. This was reported by 
Gid‘on Pat, the science and development minister, at the end of 
talks held with Heinz Reisenhuber, the West German research 
and technology minister. He added that in a joint talk witt, 
Foreign Minister Shim‘on Peres, the latter raised the possibility 
of declaring the site designated for the reactor, ir, the Shivta area 
in the Negev, as an extraterritorial zone [shetah exterritoriali’, 
thus removing, in Peres’ opinion, the objection to selling nuclear 
technology to Israc! because it is not a signatory to the nuclear 
non-prediction treaty. According to Peres’ proposal, it will thus 
be possible to maintain supervision over the nuclear jacility, as 
required by the treaty, in the erea that wil: de taken ous of Israli 
sovercignty. 


Our correspondent Gid‘on Remez reports thet Minister Riesen- 
huber refrained from expressing an opinion on the rossibility of 
selling a reactor to Israel. He only noted that the type of the 
reactor developed and experimented with in Germany is charac- 
terized by maximum guarantees against failures and radiation 
leaks, as well as by a modular structure that makes it possible to 
adjust the reactor size to the particular area. 


19274 
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ISRAEL 


BRIEFS 


NORWAY DISSATISFIED WITH USE OF HEAVY WATER--Oslo, 9 Apr (AFP)--—Norwegian 
authorities Thursday revealed they are dissatisfied with Israeli clarifica- 
tions on Israeli use of Norwegian heavy water. “Israel shows little interest 
in investigating how the heavy water has been used,” Foreign Office spokesman 
Per Paust said. A representative of the Foreign Office visited Israel a 
month ago to study the Israeli use of Norwegian heavy water, shipped between 
1959 and 1970, The Israelis were not very accommodating. They underlined 
the technical problems involved in identifying the Norwegian heavy water,” 
Mr Paust said, [Text] [Paris AFP in English 1357 GMT 9 Apr 87 AU] /9274 
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AFRICAN SCIENTISTS URGED TO COLLABORATE IN NUCLEAR RESEARCH 
Accra PEOPLE’S DAILY GRAPHIC in English 31 Mar 87 ppl, 5 
[Article by Adwoa Van-£ss] 


[Text] Dr A, K, Ahafia, Chairman of the Interim Management Committee (IMC) 
of the Ghana Atomic Energy Commission (CAEC), has called on African countries 
to collaborate in the field of nuclear science to cut down on huge financial 
investments on research reactor facilities, 


He was opening a month's regional advanced course on X-ray flourescence analy- 
sis, for 16 countries in Africa at the National Nuclear Research Institute 
at Kwabenya near Accra yesterday, 


It is being organised and sponsored by the International Atomic Energy Agency 
(IAEA) and the GAEC, 


Participants from 10 countries have so far arrived for the course, They are 
from Cote d'Ivoire, Kenya, Libya, Madagascar, Nigeria, Sudan, Syria, Tanzania, 
Zaire and Ghana. 


The X-ray flourescence analysis, Dr Ahafia explained is a valuable scientific 
technique to identify and measure the quantity of metals and other elements 
present in soils, water, medicine and the atmosphere, 


He said the technique is important to African countries to enable them to dis- 
cover and exploit their bountiful mineral resources, and assist in the docu- 
mentation of the potential of herbs. 


Dr Ahafia said it will also go a long way to assist in agriculture, medicine 
and industry. 


He said the Commission has not made the expected impact during its 24 years 
of existence and expressed the hope that the government will increase its 
financial support to enable it to accomplish its potential in applied nuclear 
science, and technology in agriculture, medicine and industry. 


Dr Ahafia commended the IAEA for its assistance to the GAEC and said currently, 
the Agency is sponsoring nine technical cooperation projects in Ghana, He said 
it has also been providing training facilities overseas for Ghanaian nuclear 
scientists, 
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GHANA 


PAPER URGES MORE FUNDING FOR NUCLEAR RESEARCH CENTER 
ABO10930 Accra Domestic Service in English 1300 GMT 31 Mar 87 


[From the press review] 


[Text] The PEOPLE'S DAILY GRAPHIC discusses the Nuclear Research Institute at 
Kwabenya in the Greater Accra Region. It says the institute has not been able 
to achieve the aims for which it was established by Dr Kwame Nkrumah. The 
GRAPHIC says since the overthrow of Dr Kwame Nkrumah over 21 years ago, there 
has been a long speil of inactivity at the Nuclear Research Institute. 
Currently, there is a l-month regional advanced course on X-ray fluorescence 
for 16 countries in Africa at the Nuclear Research Institute, and as the 
chairman of the interim management committee of the Ghana Atomic Energy 
Commission, Dr A. K. Ahafi, said at the opening ceremony yesterday, the 
commission has not made the expected impact since its establishment. 


It is in this light that Dr Ahafi's call on the government to give the 
commission the necessary financial push to accomplish its potential in applied 
nuclear science and technology in agriculture, medicine, and industry should 
be viewed. 


According to the GRAPHIC, nuclear technology has done a lot to change the 
development processes of many countries. Some countries, like India, have 
gone very far in using the services of the nuclear reactor in evolving high- 
yielding and diseese-resistant varieties of crops, the preservation of food, 
and in the diagnosis and treatment of various diseases including cancer. The 
paper maintains that since the benefits of an atomic reactor are enormous, and 
Ghana was fortunate to have had the foresight and initiative in building one, 
we have to do everything possible to put in more funds to enable us to reap 
the services of nuclear technology. 


The X-ray fluorescence analysis, concludes the GRAPHIC, is said to be a 
valuable scientific technique to identify and measure the quantity of metals 
and other elements present in soils, water, medicine, and the atmosphere. If 
such facilities and knowledge could be made available to the people of Ghana, 
it would be a positive step in designing appropriate and positive measures for 
husbanding our natural resources. 
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RELGIUM 


MAYSTADT ON POSSIBILITY OF BUILDING NEW NUCLEAR POWER PLANT 
Brussels LE SOIR in French 14/15 Feb 87 p 2 


{Interview of Minister of Economic Affairs Philippe Maystadt by Guy Duplat; 
date and place not given] 


[Text] There is tension in the air between Maystadt and the electric power 
producers. Not only is the minister of economic affairs not in a hurry to 
give the green light to the new nuclear power plant at Doel, but in addition 
he wants to legislate in respect to public rates, promote combined heat and 
electricity production, and discuss electricity rates for the steel industry. 
In short, the argument between the electricity sector and Meeus Square is 
growing from day to day. 


[Question] Nuclear energy has demonstrated that it is cheap. The demand for 
electricity is increasing. In January, the peak even exceeded last year's by 
10 percent. And yet you do not want to give the green light for the new 
nuclear plant? 


[Answer] There has been Chernobyl. After that accident, the government drew 
up a report that is currently being studied by Parliament. It would be 
inappropriate to take a decision before the end of these proceedings. 
However, I hope that Parliament will not needlessly delay in drawing the 
conclusions from the current debate, in particular regarding safety plans. 


[Question] If Parliament does not decide on a nuclear moratorium, will you 
give the green light to Doel V? 


[Answer] In order for me to be able to propose a solution to the government I 
must be fully informed, particularly on the economic aspects of this problem. 
I have no ideological preconception concerning nuclear energy, I am simply 
trying to tackle the problem in the most scientific way. At the end of last 
year, I asked scientific teams of several universities to study the impact of 
the new energy facts on the equipment plan studies, and in particular to 
update the models that had been developed for the scientific policy. These 
studies, which I am expecting in the first quarter of the year, should cover 
investments in the electricity sector, resort to self-production, and setting 
of rates. 


[Question] You link the issues? 


53 








[Answer] The government statement indicated the close link between an 
ultimate decision on the new nuclear powerplant, the construction of one or 
two coal fluidized-bed powerplants, and promotion of combined heat and 
electricity production. 


[Question] Is a simultaneous decision necessary? 


[Answer] Yes. But I would also like the possibilities for exchange of 
electric power with France to be considered. A decision om ow investments 
should take into account what is happening elsewhere. We should also talk 
about the situation created for slag heap exploiters. The “calorie pool” of 
the electric power producers does not always facilitate their situation. I 
would also like there to be some discussion of rates. Since reductions in 
rates are possible, I wonder whether they cannot be focused on the small 
consumers wno need them most. This year, an effort has already been made in 
this direction with the contro] committee, since a reduction of 120 francs per 
consumer was decided on. This is a first step in the right direction of 
having achieved reduction of the set period of electricity bills. However, 
more could be done. 


I would also like there to be study of the possibility of separating the gas 
and electricity bills, so that, for example, a consumer who is behind on his 
gas bill is not deprived of electricity. In respect to cutoffs of gas and 
electricity specifically, Madame Smet, the secretary of state for social 
emancipation, and myself think that more could be done. Finally, we should 
study the situation created for industrial customers such as the steel 
industry. For example, it is astonishing to me that UNERG should sign a 
contract with ARBED on better conditons than the electric power producers are 
offering to Cockerill-Sambre. 


[Question] Do you want to interfere in what for 30 years has been the 
responsibility of the gas and electricity contro] board, in which owners and 
unions are combined. That is a new idea. You had already proposed to that 
board 2 weeks ago a draft bill enabling the government to set certain public 
rates, but you were turned away by the president of the CSC? 


[Answer] I have never said that the control board was functioning poorly. 
However, one cannot at the same time say that we have a responsibility in this 
area and forbid us to take action. One could always pass a Constitutional 
article stating that the minister of economic affairs cannot be involved with 
electric power, but then let people in the Chamber and Senate stop asking me 
questions about these problems. Need I remind that the Chamber unanimously 
introduced a motion calling on the government to take measures in regard to 
the electricity cutoffs. 


[Question] Let us get back to nuclear power. You are not opposed to it in 
principle? 


{[Asnwer] I do not have any preconception. If I am convinced that a 
supplementary power source is needed and that there is no effective 
alternative, I will propose this new powerplant, but I have not yet made up my 
mind. That is why I called for these studies from people who are by nature 


more independent. 
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[Question] However, by delaying you affect the Belgian muclear industry an 
jobs in ACEC, Cockerill-—Mecanique, etc? 


[Answer] Ome does not decide on such investments in order to create jabs. We 
must study the usefulness of these investments. Whether they are justified, 
then we strive to derive the industrial benefits from then. 


[Question] Also, you are not paying attention to the deadline of March 1987 
resulting from the Chooz agreements. If they go past the order date to 
Pramatome, will not the electric power producers be subject to penalties? 


[Answer] Those are deadlines and penalties agreed on among private firms. 
The government is not a party to those agreements. 
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TOXIC CHEMICAL LEAKS SHUT DOWN URANIUM PLANT 
Seven Workers Injured 


AU121639 Paris AFP in English 1630 GMT 12 Apr 87 


filling of UF6 containers. Mr. Carignon was to visit the plant, 
north of Avignon in the Rhone Valley, Sunday evening. 


After the leak occured, the uranium processing plant was com- 


pletely shut down and measures were taken to dispel the chemical! 
vapor The plant will remain closed for several days, the company 


Meanwhile at Creys Malville, in the Alpine region of 
southeastern France, a sodium icak at the site of the Super- 
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Second Toxic Leak 


AU151446 Paris AFP in English 1438 GMT 15 Apr 87 


[Text] Pierrelatte, France, April 15 (AFP) — A second icak of 
toxic uranium hexafluoride occurred Tuesday at the nucicar site 
at Tricastin in southeastern France, the plant management said 


Wednesday 


It sad the leak was minor — 100 grams of the slightly radioactive 
materia! — and it was quickly found and plugged before the gas 
escaped into the stmosphere. 


In Paris, a spokesman for the General Nuclear Materials Com- 
pany (COGEMA), which operates the enrichment plant, said the 
uranium bezafteorsde was 20 per cent radioactive when the leat 
occurred, compared to its maximem 90 per ceat radioactivity at 
the end of the enrichment process. 


Last week a more important leak occurred during « transfer of 
non- radioactive uranium hexaflworide in 0 different part of the 
same site 


Meanwhile, the head of France's Superphoenis fast-breeder 
reactor at Creys-Malville, Gilbert Labet, said Wednesday that 
a beak of toxic but non-radioactive sodium which hed been 
detected at the end of March hed been localized 


A small crack in an inside metal layer at the bottom of a storage 
tank is letting through some 20 liters of liquid sodium per hour. 
Mr Labet said The sodium, he added, is being contained by the 
a 


Repeir work requires specialised equipment which first hes to be 
built and is expected to take about a year, he seid The plant will 
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continge to operate because the damaged element ms serarste 
from the reactor, Mr. Labet said. 


The storage tank is to the reactor what a petrol station = to 8 car. 
he explamed 


Industry Minster Alain Madelin, who was at the scene. had 
earlier sasd there was no question of shutting down ‘he reactor 
because there was “no problem about safety ~ 


The recent ieaks have raised questions in the media show! rocicar 
safety, which the government hes hastened to calm down 


In a commeunngec, the plant menagement at Tricastrn vend the 
latest leak occurred in 2 small pipe. was detected imme“tetcty 


and the necessary steps taken 


The onty comtaminet: 1 was strictly local, and staf! in the v. unity 
were given routine medica! checks, the statement s2id 


The COGEMA spokesman in Parts said preliminary indications 
showed that the plant staff hed not been contammmated Hr sdded 
however that he could not be sure until he had seen the reeu!ts of 
medica! checks 


He mazsted that the firm hed msved s commemaee 28 soon a1 the 
leak was detected because, he ssid, the public opinion is sensi’ ~e 
to suckear matters and COGEMA docs act want to be ecoused 
of retarmng formation 


An all-party parhamentary delegation on trade and industry has 
complained that several days elapsed before the leat et the 
Creys) Malville site was officially ennounced 
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